extends from Tenes (36°34′44″N, 1°18′16″E) to Dellys (36°54′48″N, 3°54′51″E) ( Figure 1 ).
Sample processing and sex identification
Individuals were treated on arrival at the laboratory and the following length and weight measurements were taken: total length (TL in cm), total weight (W T in g), gonad weight (W G in g), liver weight (W L in g), and gutted weight (W E in g). 2.1.1. Macroscopic aspects of sex and sexual maturity stages Sex and sexual maturity stages were macroscopically determined after opening the abdominal cavity. The testis is characterized by a lamellar form of whitish color, while the ovary is tubular, pinkish in early maturity and yellow-orange in full maturation. Some individuals are hermaphrodites, with two gonad territories, both female and male.
The different observations of gonads led us to choose a maturity scale inspired by that of Fontana (1969) ; it used seven stages, but we have reduced it to five because it seemed difficult to distinguish the immature stage (I) from the rest stage (II). We supposed that atresia (stage VI) begins with postspawning (VII). The female gonads of the second, third, and fourth stages were preserved in Gilson liquid for the fecundity study. Stages II, III, and IV have mature eggs and will be laid in the current year, whereas the gonads in the first stage were eliminated because they were not affected by breeding in the current year. Moreover, the individuals in stage V were excluded because they had already laid their eggs.
Histological study
Histological preparations were performed for sex verification, oogenesis, and spermatogenesis processes belonging to different gonad maturity stages. Gonads were fixed in formaldehyde solution (10%), dehydrated by alcohol solutions (ethanol, butanol) , impregnated in melted paraffin for 24 h, embedded in paraffin, and sectioned at 3 µm using a Leica RM2125 RT microtome and stained with hematoxylin and eosin and Masson's trichrome. Slides were examined by a Premiere T3.15A microscope; microphotographs were taken with a Premiere Cam connected to a computer with TSView image analysis software (version 6.2.4.5., Tucsen, China). For hermaphroditic individuals, it was necessary to examine slides from several different gonad locations. According to the dynamics of follicle development of both sexes, the hermaphroditism type was described.
Reproduction indices and condition factor
The overall sex ratio was calculated from the unisexual individuals and refers to the sex proportion.
Sex (Schwartz, 1983) Here, p 0 is the observed percentage (for females or males), p is the theoretical percentage (50%), q is equal to 1 -p, and N is the sample size (number of individuals). The value of ɛ was compared with the critical value 1.96 with α = 0.05. The gonadosomatic index (GSI) (Bougis, 1952) represents the ratio of gonad weight (W G ) percentage to the total body weight of fish (W T ). To reduce errors caused by seasonal fluctuations (laying and fattening), Lamrini (1998) The condition factor (K) (Postel, 1973 ) is defined by a relationship whose calculation is based on an isometric weight growth assumption where the allometric parameter (b) in the length-weight relationship is equal to three. K = 100W E . TL -3
These indices are expressed as their confidence interval (Schwartz, 1983) , with risk of errors (α = 5%).
Here, is the mean of indices (GSI, HSI, K), t is the value read from the Student table, n -1 is the number of degrees of freedom, s is the standard deviation, and n is the sample size.
Size at maturity
Size at maturity can be defined as the length at which all individuals in a population can spawn for the first time. Some state it is between the size of the largest immature female and that of the smallest mature female. Others link it to the size at which all females are ripe.
The most commonly used definition (Fontana and Le Guen, 1969; Lamrini, 1983 ) is set as the size at which 50% of individuals are mature. In order to accurately estimate L 50 , mature individuals in the laying stage were grouped into size classes of 1 cm, into separate sexes and mixed ones, excluding immature specimens.
Determination of the size of first reproduction was also established by the logistic function that links the proportions of mature individuals to the total length (TL) of the fish. This sigmoid function, often used in stock assessment models (Pauly, 1980; Ghorbel et al., 1996) , tracks the degree of sexual maturity by size and is written as follows:
Here, P is the proportion of mature individuals, TL is the total length of fish in cm, and L 50 is equal to -α/β (ratio between the intercept and slope).
Oocyte diameter
The oocyte diameter defines the reproductive type via the number of laying acts during an annual reproductive cycle. To obtain knowledge of the gonadal maturation process and the size of eggs that can be laid in a year, fourteen female oocytes (stages II, III, IV) that had not undergone any conservation treatment were spread in a glass petri box to measure their diameter.
The measurement was performed using a binocular microscope equipped with a camera (CAM, 5 megapixel, Premiere, China) connected to a computer with TSView image analysis software (version 6.2.4.5., Tucsen, China). The binocular microscope field of view displayed on the screen was digitalized. Each magnification used (10× to 20×) was calibrated with a micrometer slide (Boufersaoui and Harchouche, 2015) .
Analysis of variance (ANOVA) was used to compare oocyte diameter means between different batches. Tukey's test was used to highlight the differences between each pair of means.
We can observe in the ovaries various sizes of oocytes, corresponding to different development stages. Unimodal distribution suggests a simple spawn, while plurimodal corresponds to split reproduction (Albaret, 1982) .
Absolute and relative fecundity
Absolute fecundity is the number of mature oocytes contained in the ovary of a female in preoviposition (Kartas and Quignard, 1984) . After storage in Gilson liquid, 149 ovaries belonging to females of between 13.9 and 29.4 cm in length were treated. This step allowed ovarian stroma dissolution and oocyte release. The count was based on the volumetric method (Kartas and Quignard, 1984) by removing the reserve batch. A mixture of 200 mL (V) of distilled water and oocytes was homogenized using a magnetic stirrer and then a 20-mL volume (v) was distributed in a 200-box Dolffus tank. The 10-box oocytes, taken at random, were counted under a binocular magnifier equipped with a video acquisition system and connected to a computer with TSView image analysis software (version 6.2.3.5., Tucsen, China).
The average number (n) of two subsamples (the first was returned to mixture V) was used to calculate the absolute fecundity (Fa) from the following expression:
The absolute fecundity changes were studied according to fish size (TL), total weight (W T ), and gonad weight (W G ) using linear regression and powers of least square and least rectangle types. The Z statistic test (Rakotomalala, 2015) was used.
For Oosthuizen and Daan (1974) , relative fecundity is the number of oocytes per unit of body weight. According to Kartas and Quignard (1984) , relative fecundity is given as the number of oocytes per gram of gonad. The relative fecundity was calculated using two types of estimate from the total weight and gonad weight. 2.5.1. First estimate This is based on the principle of Oosthuizen and Daan (1974) , which takes the regression coefficient (a) of the relationship between Fa and W T as an index of relative fecundity whose confidence interval limits (a 1 and a 2 ), at 5% risk of error, are determined by Dagnelie's (1984) relationship. .
(
, r is the correlation coefficient of the line, t is the value read on the Student table, n -2 is the number of degrees of freedom (n: number of weight classes), and α is equal to 5%. 2.5.2. Second estimate This is based on the average of the Fa/W T reports by weight class:
Here, Fr is the relative fecundity, Fa is the absolute fecundity per class, W T is the weight class, Fa · W T −1 is the individual's relative fecundity, and n is the number of weight classes. The value of relative fecundity is expressed as its confidence interval with the risk of errors (α = 5%).
Reproductive capacity
The overall potential fecundity of the population estimates the relative oocyte production for each size class (Fontana and Le Guen, 1969) . This estimate requires knowledge of B. boops reproductive parameters (sex ratio, size at first maturity, absolute fecundity) in the same region.
To get the reproduction capacity curve, the following quantities were calculated: Pi is the relative percentage of males and females of size class i during the spawning period, SRi is the sex ratio (expressed as the proportion of females) by size class during the spawning period, FRi is the frequency of mature and immature females during the spawning period, and PFPi is the percentage of mature females caught by size class: PFPi = Pi × SRi × FRi. The mean fecundity by size class (Fi) from the fitting equation between size (TLi) and absolute fecundity (Fa) is Fi = a × TLi b . The female fecundity caught by size class (FFPi) is calculated by FFPi = Fi × PFPi. The reproductive capacity of the class is given by iCRi = (FFPi / Ʃ FFPi) × 100.
Results

Reproductive cycle
The macroscopic stages of B. boops reproduction were determined according to the five-stage scale (Tables 1 and  2) ; their monthly developments are represented in Figures 2 and 3. The sexual maturity stage evolution of B. boops revealed a spawning period that spreads from February to June for females and from February to May for males. Furthermore, individuals in postspawning appeared mostly between May and August. We found immature specimens (stage I) primarily before and after the laying period. Concerning the evolution of bisexual individuals' gonads relative to B. boops size (Table 3 ; Figure 4 ), the female part dominated in the ovotestis of individuals smaller than 17.5 cm. Hermaphroditism, at par between both ovotestis territories (MF), appeared at a size of 17.5 cm, while bisexual individuals with male dominance (fM) had almost all the share of the large sizes. This reflects hermaphroditism of a rudimentary protogynous type whose characteristics increase with the approach of maturity.
Histological sections of B. boops ovaries are recorded in Figure 5 and reveal them to be of the cystovarian type characterized by paired lobes that are fused at the caudal end. The ovarian lumen (Figure 5a ) lay between the ovarian wall and the ovigerous leg, and the ovarian walls consisted of an outer mesothelium, a layer of smooth muscle and blood vessels, and an inner layer of simple columnar epithelium with oocytes I and many oogonia ( Figure  5b ) in stage I. In the early perinucleolar stage ( Figure  5c ), oocytes were the most immature type. The oocytes increased in cytoplasmic and nuclear volume together with the presence of previtellogenic oocytes ( Figure 5d ) corresponding to stage II. In the late perinucleolar stage (stage III), the oocyte and nucleus became larger with light cytoplasm (Figure 5e ). Yolk vesicles (Figure 5f ) appeared at the periphery of the oocyte and gradually spread towards the central nucleus. The early yolk granule stage was characterized by the formation of numerous small yolk protein granules in the cytoplasm (Figure 5g ). These granules first appeared in the outer cortex and gradually increased in size and number as they moved towards the inner cortex ( Figure 5h ). Yolk vesicles were eventually no longer apparent in the cytoplasm (Figure 5i ). The oocytes were greatly increased in diameter in the late yolk granule stage (Figure 5j ). In the spent stage, ovaries were characterized by the appearance of empty follicles and few oogonia and perinucleolar oocytes representing the reserved stock for further spawning (Figure 5k ). At the end of the spawning period atresia was visible ( Figure 5l) ; the presence of both empty follicles and the new generation of small oocytes characterized the spent stage (stage V).
Examination of histological sections of male gonads showed different maturity stages ( Figure 6 ). The primary stage of spermatogenesis appeared with the largest germ cells in the testis, called spermatogonia, which occupied the periphery of cysts (Figure 6a ). Meiotic division transforms them into spermatocytes, which are smaller in size (stage II). Spermatocytes I and II were more numerous in the cysts (Figure 6b ). In stage III, the spermatocytes occupied the periphery of cysts, and then spermatocytes began to divide into spermatids (Figures 6c and 6d) . Spermatozoa, the smallest cells of the spermatogenic lineage, appeared as small black spots. The testicle lumen appeared in the direction of the sperm duct with spermatozoa at the center of the cyst (Figures 6e, 6f, and 6g). In the postemission period, testicles had lost much of their strength and volume, and became flabby (Figure 6h ). They contained few spermatogonia and spermatocytes (Figure 6i ). Gonad is a real testicle; on its underside, there is a thin membrane, with the appearance of a pinkish pipe: it is an ovarian draft The presence of bisexual specimens leads to identification of sex inversion by histological characteristics. Ovotestes were present, with degenerating functional tissue of one sex and proliferation of the tissue of the other sex. These sexual changes of B. boops are recorded in Figure 7 . Testicular and ovarian territories were present in the same gonad with the same level of development and previtellogenic oocytes were scattered in testes but no vitellogenic oocytes were observed. Although this sexual inversion does not affect the entire population of B. boops, at the first sexual reversal, female dominance is triggered and the testicular territory appears less developed than the ovarian structure (Figures 7a and 7b) . After equality in both portions of the ovotestis (Figure 7c ), the ovarian tissue degenerates for testicular development (Figure 7d ).
Sex ratio
This population (Figure 8 ) showed a distribution in favor of females (68.60%), leaving only a small percentage of 20.76% for males, followed by bisexual individuals at 10.64%. The sex ratio calculated in 865 unisexual individuals between 10.5 and 29.5 cm provided a female rate of 76.76%. The female to male ratio (F:M) was 1:3.3.
The comparison test between the theoretical percentage (50%) and the observed percentage, based on calculation of the reduced gap at 5% risk of errors, gave a value of ε = 18.63. The difference was therefore highly significant between the proportion of females and males (P < 0.05).
For this species, the distribution of sex proportions in terms of size (Figure 8) shows that females dominated from a size of 12.5 cm. Between 11.5 and 12.5 cm, males were more numerous. The frequency of hermaphroditic individuals increased in the average sizes, ranging between 14.5 ± 0.0 and 18.5 ± 0.2 cm, and then decreased in sizes larger than 20.5 cm. It was only at a size of 24.5 cm that sex orientation began, clear in some individuals corresponding to secondary gonochoric fish (unisexual after the reversal and disappearance of the second ovotestis territory).
Reproduction indices and first sexual maturity size
During the spawning period, fish undergo physiological changes that contribute to the maturation of genital products and their issue (Chalabi, 1984) . Determination of the laying period in both sexes was established from the monthly change in average GSI, supplemented by the average HSI and condition factor (K).
Gonadosomatic index
In females (Figure 9 ), GSI started to increase from January to reach a peak (mean ± standard deviation: 5.65 ± 0.03) in April. This indicates the start of the laying period. Then it gradually decreased until June (1.13 ± 0.2), which corresponds to the end of laying. The report tended to stabilize (0.38-0.37) from July to December: this is the sexual rest period. Starting from December, the mass of gonads progressively continued its growth to start a new breeding cycle, the beginning of genital product maturation.
In males (Figure 9 ), this index generally followed the same pace as that of females, except for February when a light spermatic emission took place, probably involving only a few precociously mature individuals. In April, the GSI showed a peak (4.74 ± 0.09) that corresponded to the beginning of the emissions.
For this species, the breeding season is winter to spring for both sexes. Thus, the laying period is between April and June for females while for males this period is between February and June/July.
Hepatosomatic index
The hepatosomatic report provides information on the storage location of food reserves during the sexual cycle (Chemmam et al., 2002) . During this period, the fish undergo energy loss, which requires an input of metabolites. This loss is accompanied by the transfer and use of body fat, stored in different parts of the body (Chalabi, 1984) .
The HSI corresponded with the GSI and had a slight increase phase for both sexes during the breeding season (January-June) (Figures 10 and 11) . Apart from that period, the HSI remained quite stable. This proves that B. boops has its stores in the liver to meet the energy expenditure caused by reproduction, so it is a fish of the category 'skinny type' .
Condition index
The aspect of the curve shows that the value of condition factor (K) did not undergo any significant change throughout the year for either sex (females 0.75-0.9, males 0.78-0.9) (Figures 10 and 11) .
Size at first sexual maturity
Determination of the size at first maturity was obtained by the statistical method of a logistic model, represented by a sigmoid curve (Figure 12 ). The percentage of mature individuals increased with size. The total length at which 50% of individuals were mature (L 50 ) was 14.75 cm for combined sexes, 15.19 cm for males, and 12.65 cm for females. Individuals smaller than 10.5 cm were immature fish. 3.5. Fecundity 3.5.1. Oocyte diameter The oocytes at laying were spherical with mixed sizes in a single ovary. Study of the frequency distribution of oocyte diameter was conducted with 4210 eggs from 14 females, (Table 4 ). The first group represents the reserve stock, which included smaller eggs whose statistical mode was 110 µm.
The maximum diameter of the oocyte was 185 µm. This value was retained as the filter mesh size, chosen for the elimination of reserve eggs in the estimation of absolute fecundity. From this first batch, four others were separated.
Comparison of the average oocyte size for each phase of the oocyte cycle, for different stages of gonad maturity, revealed a significant difference between the five cohorts of oocytes (ANOVA, F = 3 865.4, P < 0.05).
Moreover, these mean diameters were all different from one another (Tukey, P < 0.05). The eggs that will participate in the actual laying in B. boops are those with a diameter greater than 185 µm.
Absolute and relative fecundity
The extreme values of individual absolute fecundity/ fecundity, estimated for 149 B. boops females (taken from sexual maturity stage II to stage IV), were 36,600 and 445,200 eggs. The average number of eggs laid per female was 133,456 ± 12,170.
The equation calculation, from the coupled basic data, highlighted the relationship between absolute fecundity and different parameters such as size, weight, and total weight of the gonads (Table 5) .
The correlation coefficients were high and indicate that fecundity increases with these three parameters. Whatever the factor, the power type model seems to better describe the relationship (Z > 0.975). The first estimate of relative fecundity was based on the principle of Oosthuizen and Daan (1974) to the extreme values observed for individual relative fecundity. By comparing the two methods' confidence intervals, the second one presented closer error limits. Moreover, it is simpler and seems better than the method of Oosthuizen and Daan (1974) .
Reproductive capacity
Regarding the reproductive capacity of B. boops, all fished females with a size between 13.5 and 29.5 cm contributed to stock renewal ( Figure 14) . Females between 16.5 and 29.5 cm in size made up the largest share of oocyte production. The most productive class was that with size ranging from 17.5 to 25.5 cm; however, this is also the class most vulnerable to fishing gear.
Discussion
The description of gonadal development stages is very important for understanding gonad dynamics and evaluation of species reproductive mechanisms. During their development, they show significant differences in size and shape. Variations in shape are possible from the threadlike appearance at the immature stage and become lobular during the ripening process, resulting in a flaccid form after gametes issue (spawning season). Then they become turgid and lobular, characterizing the onset of maturation. B. boops females and males breed from January to June; this spawning period was confirmed by the high frequency of mature phase occurrence, coinciding with the breeding periods recorded by most authors (Table 6 ).
The percentage of hermaphroditic fish in the B. boops population remains low in the Mediterranean Sea (Table 7) . It is close to that reported by Taylan and Bayhan (2015) in the Aegean Sea (Turkey). Hermaphroditism is considered rudimentary by D' Ancona (1949) and Reinboth (1962) . It was reviewed by Lissia-Frau (1966) , who was in favor of protogyny. The presence of degenerating functional tissue of one sex and proliferation of tissue of the other sex was found, with no histological evidence of functional simultaneous hermaphroditism or sex change. According to Alonso-Fernández et al. (2011) , the presence of inactive ovarian tissue in functional testes or vice versa is not a clear diagnosis of either sex change or simultaneous hermaphroditism. Therefore, B. boops is considered to be a nonfunctional hermaphrodite. Indeed, the frequency of hermaphroditic individuals with male predominance increased with size at the expense of individuals with female predominance. This observation has already been made by Lamrini (1998) . Furthermore, the total fish length (14.5 cm) related to the sex reversal size broadly concords with that of Lissia-Frau (1966) , who set the size between 14 and 18 cm; Lamrini (1998) set it at 16 cm.
The female sex ratio (76.76%) concords with those found in works done in the Mediterranean Sea (ChaliChabane, 1988; Gordo, 1995; Lamrini, 1998; Zoubi ( al. , 2006; Derbal et al., 2007) . Other authors (Anato, 1984; Bottari et al., 2014; Taylan and Bayhan, 2015) mentioned different results from ours. The proportion of females, much higher than that of males, could be explained by lifestyle, related to B. boops pelagic or demersal bathymetry, or by the selectivity of fishing gears. Indeed, male behavior, especially during the B. boops breeding season, significantly alters the probability of capture of both sexes. They are less mobile because, according to Harmelin-Vivien (1982) , there are specific spawning grounds prepared and monitored by male individuals. The hermaphroditism phenomenon could lead to differences in the proportions of both sexes. According to Hut-Han (1975) , assessment of GSI helps to determine the time and duration of gonadal maturation. Indeed, regardless of sex, B. boops GSI in this study peaked in April, indicating the start of gamete issuance. Our results agree with those determined by various authors on the Algerian coast. These include Chali-Chabane (1988) , in the center, who noted a maximum GSI in March, while Aoudjit (2001) , in the west, advocated an increase in April. On the eastern Algerian coasts, Derbal et al. (2007) observed a peak in March. In the Gulf of Lion, the maximum GSI given by Girardin (1981) was in April. Gordo (1995) , on the southern coast of Portugal, revealed significant values of this ratio between the month of February and that of May and confirmed the spawning season. Assessment of the HSI for both sexes found that liver reserves were larger in females, which is essential for metabolic processes due to oogenesis. Moreover, Anato and Ktari (1983) reported a slight increase in the HSI during the breeding season; our results are similar to theirs. B. boops is a lean type of fish, according to Bertin's terminology (1958) . It is also during March that higher GSI values were established in Tunisia by Anato and Ktari (1983) , the maximum male GSI exceeding that of females during this month. As for our results on this point, females showed a significantly higher index than males throughout the year.
The condition factor K showed small fluctuations, both in females and males. Gordo (1995) noted that reproduction has low or nonexistent correlation with fish condition. Bottari et al. (2014) stated that the condition factor and hepatosomatic report noted in the Tyrrhenian Sea showed significant variations during the year. They are not directly related to the gonadal cycle. According to McPherson et al. (2011) , a direct measurement of fat by biochemical indices could better describe the individual energy status.
Size comparison at the first sexual maturity of B. boops in various regions shows some variation, probably due to heterogeneity of the environmental conditions and sampling. Our results are similar to those obtained by Chali-Chabane (1988) , who found that, in the Bay of Bou Ismail, 50% of female individuals of at least 13.5 cm length were ripe. In the Gulf of Annaba, Derbal et al. (2007) mentioned a size of 13.9 cm for both sexes. In the Gulf of Tunis, Anato and Ktari (1983) and Gammour et al. (2005) respectively indicated sizes of 12 cm and 13 cm for females, while Lamrini (1998) gave a size of 17.55 cm in Morocco.
The fish size at first maturity on the Italian coasts is 14.2 cm and 13.1 cm, respectively, for males and females (Bottari et al., 2014) . Soykan et al. (2015) estimated the size as 9.35 cm for males and 12.96 cm for females in the Aegean Sea (coast of Turkey).
Knowledge of fish fecundity is useful for understanding the population dynamics of a species of fish for aquaculture purposes (Dulčić et al., 1998) . B. boops is a batch spawner with a multimodal frequency histogram of oocyte diameters indicating a continuous recruitment of vitellogenic oocytes. The oocyte diameter allowed distinction beyond 185 µm into four successive modes. This is a partial breeding characteristic (Holden and Raitt, 1974) . Asynchronous reproduction is defined by the laying of the most advanced eggs, followed by the development and issuance of the previous oocyte mode. The reserve stock is the origin of this production. Harchouche (2006) noted that some fish can spawn several times during a single spawning period. According to Kartas and Quignard (1984) , the number of oocytes issued annually by a female, in the majority of species, is generally between a few thousand and a few hundred thousand. In B. boops, absolute fecundity was 133,456 ± 12,170 while relative fecundity was 1565 ± 228 eggs g -1
. These results are consistent with the work of Girardin (1981) in the Gulf of Lion, that of Lamrini (1998) in Morocco, and that of Derbal et al. (2007) in Algeria. In contrast, our results were significantly higher than those of other authors, such as Larrañeta (1953) , Hassan (1990) , El-Agamy et al. (2004) , and Taylan and Bayhan (2015) (Table 8) . Lamrini (1998) estimated the average absolute fecundity as 124,740 and relative fecundity as about 622 and considered that it was quite high compared to other Sparidae species. That does not exclude that these differences are related to the method of estimating the number of oocytes or the number of females sampled, their size, or their age. Similarly, these differences may be related to geographical variations of the species' fecundity (Boufersaoui and Harchouche, 2015) . The length and total weight of broodstock, as well as gonad weight, are related to fecundity. Indeed, the average fecundity increases with the three parameters (TL, W T , and W G ). The power type relation gives better modeling, expressed by high correlation coefficients.
According to the reproductive capacity review, based on absolute fecundity estimates, females between 17.5 and 25.5 cm participate in B. boops reproduction by producing 88.13% of eggs that may be laid. Females of the class size from 25.5 to 26.5 cm contribute most to oocyte production (17.41%). Note, however, that these females seem to be the most vulnerable to catch gear. This harms the proper renewal of stock (turnover). However, the results for overall fecundity must be considered with caution insofar as the absence of similar reference data is an obstacle to an accurate assessment of that overall fecundity.
In conclusion, B. boops reproduction on the Algerian central coast is spread over two seasons, from January to June, as shown by the GSI and the monthly frequency of the various states of sexual maturation. The periodicity of this function is conditioned through its influence on changes in the sex ratio, the individuals' physiology and the behavior and biology of the species. To better appreciate the influence of protogyny on B. boops biology, it would be interesting to conduct research work on the bisexual role of individuals in the reproduction and renewal of the species population. B. boops spawning extends from April to June; temperature seems to be the key factor in triggering spawning, either by stimulation of physiological mechanisms or by trophic enrichment of the environment. Determining fecundity is a key biological aspect to good stock management. The results of this study advocate, particularly in relation to the breeding season, a reduced fishing effort that targets the species. Furthermore, the role of fishing collection in the population dynamics of this fish stock could be evaluated to identify species management measures on a scientific basis. 
